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THE BLISS 

StbOOI Of EI¢�tri�ity 
Bliss Building, WASHINGTON, D. C. 

The only Institution teaching practical Electrical En
�ineerltlg exclll�ively. Laboratory equipment excel. 
Jent. Instruction the best. Catalog on applieation. 
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the tJrst of every month. Replete with valuable tech
nicul information, articles of general interest and ele· 
gant illustrations. Only $2.00 per year; $1.00 for six 
months: 20cents per copy-none l';cc. 
INLAND PRINTER CO., 212-214 Monroe St" Chicago 

Patent Imnroved LUb�i�l!i ing Fifth Wheel 
FOR ALL VEHICLES. 

Used and indorsed by leading car .. 
riage builders. Lower half is com
posed of wrought iron. Upper balf 
of fine broIlze, in which a series of 
pockets are 8et, filled with a com .. 
pound of graphite under high pres
sure. Absolutely self-lubricating. 

Manufacturers of Graphite Bushings, Bearings, and 
Wastlers. lllustrated circulars sent free. (';'IL\ III H I'I''''� 
LU8HICATING CO .. Box S. Boulld B"uok, N.J. 

Durable-Easily Applied. 
This roofing i� manufactured 

from natural Trinidad a5phalt 
materials, and will not dry up 
and become brittle under ex
posure to the weatber as cnal
tar rootings do. iT' Se'/ld for 

free sample of rout 12 years oW, 
with circular and price list to 

W A ItRE!'i CHEItlICAL 
& IUI<'G. lJO., 

Sa Flliton Street, 
New Yorl<. U. 8. A. 

ALCO VAPOR LAUNCH 
Engine and Helm Controlled from Bow 
Latest improved and only]2 to 1 Motor 
now ready for tile market. 18 to 40 ft. 
Launches. 2.3.5 ar:.d 7 horse power. 

No licensed Engmeer or Pilot required. Speed and Safet'll 
Guaranteed, f{o Dangerous ll"aphtha or Gaso�ine used. 
1l1arine Vapor E1Hdne (�o •• • 1 Cl'�cy «Jity. :s. J. 

OR fiRE. ooo�. 
MONITOR. VAPOR. EN'GlNE"&�OWER. (ZoMPANY 
., GRAND R.APIDS. MICHIO.AN. 
t�A�TERN ornc£, LuDLOW, STATION. YONKER5. N.Y. (ArAlOGU� rA(t.) 
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Agents Wanted. 

KLINE'S PATENT IMPROVED 

Boss Jar Ho\[er an[ TOD WrenCR 
Entirely new-Fits any jara 

No more burned bands in canning 
fruit-No mor2 broken jars while fill. 
ing-No trouble to carry hot jars
No more bad temp�r trying to open 
jars-� n more tro11ble to close them
:Made of best steel wire and rubbel'
'ViII last a lifetime. Price 5Oc. per set 

Ii 1.11'\ E & CII" !lift· ... 
4 River �treet, Ij�lorill, Paa 

Experimental Science 
BY 

GEO. M. HOPKINS. 

Seventeenth Edition. 
REVISED AND ENLARGED. 

840 pages. 782 fine cu ts. substantially and 
beautifully bound. Price in cloth, by mail, 

$4. Half morocco, $5. 
This splendid work is up to the times. 

It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im
provements of the dOJ.Y. It furnishes sug· 
gestions for hours of instructive recreation. 

Send for illustrated circular and 
complete table of contents. • • •  

MUNN & CO., Publishers, 
Office of the • 

SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 

�hal'n BELTING of Various Styles, ELEVATORS, OONVEYORS,'/1;' 
COAL MINING and HANDLING MACHINERY. . 

, The JEFFREY MANUFACTURINO CO., COLUMBUS, 0, 
-- .. Dr' Send Jor late CataCOgue ·�a.n BrancheB: CHICAGO-NEW YORK. 

THE BEST 
PLACE TO STUDY ENGINEERING 

Civil, Mechanical, Electrical and Mining, is the 

Western University of Pennsylvania 
� Write for Catalogue to 

W. J. HOLLAND, Ph.D., LL.D .• Chancellor, 

�,�tl'LLO� 
Our New 50c. Telephone 
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req uiI'ed. Receivers are imltation hard. rubber, the , '>amein form as used on r"�lar instruments. For 
inside a.nd a.ll short lims this is bethT thrm a 1100 Outfit. Complete for both ends with allaceeBBOries and inst�uc. 

onR:oH�8IoNGERnsDlt�eSBRnD:�6i5tcoRTfANDTajsT: A:,.eCYTy. I CROOKES TUBES AND ROENTGEN'S 
Photography.-'l'he new photography as performed by 
the usenf Crookes tllbes as a source of excitation. All 
about Crookes tubes. SCIgK'rIFIC Al\II<:RICAN S(JPPLl<> 
'lENT. Nos. 181. 189, 238, 243. 244.792.79;,. 
91I;',9S0.10511. 1054,10:\;'. 10;H;.11157,.I", �(' IENTIF IC AMH;l{ICAN. Nos.",�, 1U and 14, vnl.7�. 
These profusely illustrated SUPPLEME:\'TS contain a 
most exhaustive �e[' IPS of articles on Crookes tubes and 
the experiment-s performed with them. A rnong thelu wi II 
b e  found Prof. Crookes' early lectllre�, detailing very 
fully the experimellts which so excited the world ,  and 
which are now a�aln excitmg attention in connection 
with Roentgen's photography. Price 10 cents each 
'1'0 be had at this office and from all newsdealers. 

""«�lilw:sa�tEc3hlilan'8 Improved Time Detector 
,.. �With t� or 24 ({eys. with 

Safety Lock attach
ment. Patented 
]875--6--7, My inv,en
tions, and will sue 
all concerns sellin� 
or uSing the Safety 
Lock attachment. 
according to De� 
cision of Circuit 
Court of U. S. for 
S. D. of N. Y. 

Send for circulars to 
E. l:\IHAl:RER. 20fi Broadway, New York. P. O. Box 2875. 

and Management. With working drawings, details. and 
directinns 1n full. Four engravings, showmg mode of 
construction. Views of the two faste!'lt ice-sailing bonts 
llsed on the Hudson river m winter. By H. A. HorSfail. 
\J.E. Contained in SCIEN"TIFIC' AMERICAN SUPPLY.
\fE:"'T, t. r:I'he same number :-tlso contains the rules and 
reg-Illations for the formation of ice-boat cl ubs, the sail
·,n!! and management of ice-boats. Price 10 cents. 

UNION CARBON BATTERY 
A perfect battery for electric bells, telephones, 
etc. Price complete 40c each. $.:1- per doz. Illus
trated circular free. C. M. TUR1'\I!UI�T. 
216 South Clul'k �h'eet, Chicago, III. 
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O�a[:; and prICes. Send ,P9st111 for of examinations, etc. FREE. if you booklet to 'I'''' E 1\ E \\ UE- mention the SCIENTIFIC AMERII' A I{ '1' I.·RE Ill,;}. L CU.. CAN. Write to-day. �1���(i�[:;�����:' U"'t��'1: Natl. Correspondence Institute, 

C. S. Dept. WaShington, D. C. 
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� Al\lEHICAN. continne to examine improve- ---.. 
_____ for inventors.

ments, and to act as Solicitors of Pate:uts � 
� In this line of but-liness they have had nearluplifty � � years' experience, and now have lweqHuled faciliNes for � � the preparation of PatentDrawings. �pecifications, and � � the prosecutiun of A.pplicatiolls 1'01' Patents in the � � United St9.tes, Canada, and Foreign Conntries. Messrs. � � Munn & Co. also attend tv the preparation of Caveats, � 
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� Patents, etc. � We al'lo I'lend, free of charge. a SynopsIs of �'oreign � � Patent I,aws1 sbowmg tbe cost and m�t"Od of securing � 
� Patents In al the prmClpal countries of the world. 

.......,. 
� MUNN & CO., SOLICITORS OF PATENTS, ......... 
� 361 BROADWAY, NEW YORK. 
� BRANCH OFFICES.-No. 622 and 624 F Street. Pacillc � � Building, near 7th Street. WASHINGTON, D. C. ----....-.. 

USE GRINDSTONES? 
If so, we Can supply YOUa All sizes 
1I101l1l1f,.1 and 1I1111101l1lIf-d. always 
kept in stock. R9member, we make a 
speciaityof selecting stones for aU spe· 
Clal purposes. iT" Askfor catalo(Jue 

'l�he CLEVEL . .\:'iU �'rO�J� C:U. 
2d Floor. Wilshire. Cleveland O. 

MANUFACTU RE OF STARCH FROM 
Maize.-By J. ({riegner. Full details of the process. 
With one ilillstratlOn. Contained In SCIENTIFIC AMER
ICAN SUPPLEMENT. NOa 1 01�. Price 10 centsa '1'0 be 
had at this office and from all newsdealer8. 

EI>C3rE TC>C>�EI 
are often nearly ruined by using a grind
stone not adapted to the work. Our 
quarries produce a large variety of grits 
suitahle Ior grinding any tool. 

� Ji(t!) 'we S€lvi -yO'll, our Catalogue, 
lIJlJu.:n 'wilL gil'e you some information? 
GRA ""I'IIN ,",'1'01'\ E ClIlll I'AN Y. 
No. 80 River Street. GRAFTON. 

ON 
TOOLS. 

CYCLES, ETC. 
ABSOLUTELY PREVF.NTED 

BY USING - II ANN 0 CIT I N 
GUNNERS SJ:l IT'S l'HE ONLY ABSOL

UTE rlUS'f-PREVF.NTIVE. 2 OZ. CANS 25 CTS. 
ASK FOR BOOKLE'r. O. GOETZE 116 BROAD ST. N.Y. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-All about the new illuminnnt, its Qualities. 
chemistry. pre!'sllre of liquefaction, it:-! probable future. 
experiments. performed with it. A most valuable series 
of article!;, J:lving In c'lmplete form the particulars of 
thi!' �uhject. A pparatus for making the gas. Contained 
if] SCIEN'rIFIC AMERICAN SUPPLEMENT. Nos. 998. 
1004,1007. llll·.!. 1014.101;'),1011;.1022, 
1035 and _ 1 H3�� The most recent apparatuM of sim
ple and more elaborate type described and illustrated 
in special acetylene Supplement No.1 O,ii". Price 10 
cents each. '1'0 be had at this offiee and from all news
dealers. 

FULL COllEGE COURSE IN CHEMISTRY. 
An article entitled H Chemistry as a General Educa

tion," a special Circular of the new Course in Practical 
Chemistry and a Catalogue of the Polytechnic Institute 
(chartered a� a College in 18901 sent on application to 
Professor PErl'ER '1\ AUSTEN, Polytechnic Institute, 
99 Livingston Street, BROOKLYN. N. Y. 

MADE OF FINE CLOTH IN ALL POPULAR 
qualinFitand Weariofinest 
Not to be laundered; when soiled reverse, then discard. 

LUXURIOUS and BCONOMICAL. 

���� ;�I������i�;:n!B��ltr:���i����r�:'f�I�,i���\i��� 
or five pair8 of" fJufl"tI, naming the size and st.yl£'. rarSample (JoUaT and pair 01 Cuff •• Mlt /or 6 CEN TS. 
REVERSIBLE COLLAR Co. Boston, 77 Franklin St.,New York 

14 an��I��Ii��Y�i�S 
• ' Wilson's Common Sense Ear Drums. � New scientifiC invention, entirely different 
in construction from all other devices. As�ist the deaf 
when all otber devices fail, and wbere medical skill has 
lZiven no relief. 3afe, comfortable. ana inviSible; no 
wirWf I�UWR att"t�re�tlr l\��itM�'tqt�.r.�:e\;1) , 
iT };:;J�:�:;!
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satisfactory. No Bcorchi'1�. no odor. 
Saves labor and fuel and fits any stove. 
Good pay to agents of either sex. 2385 Bold in one town. Write (P. O. 72i), 

.-w •••••••• :!v::�:::lt:2i:t�;.�:3 •••• 

HYPNOTISM Sixty method8i $5; my process $2. 
aoc. Prof. Anderson. 1:,> .x��� ���ni�Te��Ie�'bfu�::�: 

© 1896 SCIENTIFIC AMERICAN, INC. 

can bemade as well \\'ith 
any kind of pain t--EVl'1l wbite 
lead. But if you have an eye 
for beanty, a thought for econ
omy, a desire to do the work 
right, yon should get 
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PATTON'S ���fD PAINY 
Prepare d on scientific prillciples ill Patton Proportions 

Tested for 40 sears and durability gUluanteed. 
Exclusive agency given to one dealer onl�' in a town. If 

your town ha� 110 agent, order direct. $1.50 per gal., regu
lar bouse colors. Freight pa id to an�' R. R. station east of 
Dem·er. "How to increase the size of your house with 
paint" free for th e asking, 18 cn!lIbinations (If artistic bouse 
color ing free of agents, or sena us 42c. stamps. 

JAS. E. PATTOiV CO., lUilwaukee, Wis., U. S. A. 
Also Patton's Paint (White Paste Form) Same Quality. 

Light and fine machluary to order j models and elec
(cical work specialty. E. O. CHASE, NEWARK, N. J. 

FISH Y01l.:an " ... t�llntlJ]dr"d�{)fI"ISH ifyoQPut PATENT "GILLIS" 0" 
YOUT bait. To ad�erti5e it. ,,�mail a",body a $1 �iz� packllg� In. for1Gd .... MARINE MNF. CO .• PALATINE, ILLS. Draw.c. a9 

IDE A S J ��!��:���!�� n Advtc�
s
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Correspondence and sampie orders solicited. Model�, 
Patterns,Castings,etc. Gardam&Son,flBJohn St., N. Y. 

e���� TYPEWHEELS� MODELS &.I:XPERIMENTAl. WCRK�SMAUMAtHl"ERY NOV£l·nES eo. ETC. NEW YORK ,sTENCIL WoBKD' 100 NASSAU ST N,Y. 

VOL.'<EY W. MASON & CO. 
rRICTION PULLEYS, CLUTCHES, ann ELEV ATOnS 

DIXON'S 691 
CYCLE CHAIN 

GRAPHITE 
JOS. DIXON CRUCIBLE 

saves wear 0 f chai n, pre
vents rust and in f Teases 
ease, speed and comfort. 

� It will pay yon to 
send 10 cents for sample. 

CO.. JERSEY CITY, N. J.  

Twelfth Edition Now Beady. 

THE SCIENTIFIC AMERIOAN 

CYCLOPEDIA OF 
Receipts, Notes and Queries 

12,500 RECEIPTS. 708 PAGES. 
Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in Half 

Morocco, postpaid. 

T,�o�� h��;;�; 
been on the mar
ket for nearly 

J six: Y8ars. and 
I thede[llandforit 

I has been so gTcut 
that twel\-e edi-

I ��re� h��;. been 

I t is entirely 
distinct from the 
ord inarY recei pt 
book in being 
thorong'hly up 
to date. 

The work may 
be regarded as 
the product of 
the studies and 
p ra c t i c a l  ex
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the information given being of the highest 
,value. arranlled and condensed in concise form. 
convenient for ready use. Almost every inqniry 
that can be thought of, relating to formu:m used 
in the varions mannfactnring indnstries, will here be fonnd answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective call
i mrs. Those who are in search of indepe ndent 
business or employment, relatmg' to the borne 
manufactnre of salahle articles, will find in it 
hunrlrpds of most excellent snggestions. � "end for descriptive circular. 

MUN N & CO., Publishers, 
361 Broadway, New York. 
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